Mutation of tryptophan-21 in mouse nerve growth factor (NGF) affects binding to the fast NGF receptor but not induction of neurites on PC12 cells.
By using in vitro DNA mutagenesis, we replaced the tryptophan residue at position 21 in mouse nerve growth factor (NGF) with either phenylalanine, leucine or serine. Yield, biological activity, immunological reactivity and receptor binding of the recombinant proteins were determined. All three mutants were produced at considerably lower yields than wild-type NGF, with the serine mutant being undetectable. The results of competitive binding assays show that tryptophan-21 is involved in recognition of the fast NGF receptor of PC12 cells. However, specific biological activity of NGF is not altered by the replacement of tryptophan-21. Our results therefore suggest that biological activity of NGF is not directly coupled to binding to the fast NGF receptor.